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QUESTION ONE: Fill in blanks Questions [11 ptsl 


l] The number of lexemes in a sentence “index = c* (aount+l&7); ” ts 

+ L I "-T ll ' ? & 


■s 1 


10 


M 

the number of different tokens in the same sentence is 


8 


i ii 

2} There are 2 approaches of matching a given goal to facts in a database: FORWARD CHAINING 
(B OTTOM-UPTlBSGLUnGN) and BACKWARD CHAINING 0 LUTI ON) . 

^ - — — OPERATIONAL semantics, the change in the state of the manhirj p 

®“ >* »■ ' , 

■ j L ' — 

(memory locations, registers, condition codes and status registers) defines the meaning of the stateraen 

n ~ 1 |. ■ 

4) The process of finding useful values for variables in propositions that allows matching process to 
succeed is called UNIFICATION ‘ 


C++ 


; an example 


PHP 


5) An example of an imperative language is 

- *■ 

ofa scripting language is 

3 v . “ ■ " 

6) Context-free grammars cannot describe all of the syntax of programming languages* Give 2 examples 

■ - ' . k ^ “ * . i „ % , : ’ T " ' ’ p . * 

from the, languages you know that cannot be described (or very hard to describe) in BNF; _TYPE 
. V 1_ or ALL IDs MUST BE DECLARED BEFORE USED. 

H 4 ■+ t “ " ■ |*‘ a " 1 • b 1 s - P “ " ' 

7) Attribute grammar is a context-free grammar plus 3 additions: ATTRIBUTE VALUES 

■ ' mu fl B ^ 1 m i ' **■ ^ m r ' . a ■ ^ _ J 

semantic functions, and PREDICATE FI JNCTIONS 

" ;■ — ■ + . — — ' 

* m * P * " 

^ — : — — — SENTENCE—- is a string of characters over some alphabet: a sentential 


- i 

form consisting of only terminals or lexemes is called a 

* . . 


j 

/ 


SENTENCE 


9) The left side of the Prolog headed Horn clause statement is called 

» , „ " ' * * “■ - - * « ““ — 

right side of the Prolog headed Horn clause statement is called ANTECEDENT 


CONSEQUEN T ; .ihe 


1 0) The process that works on all subgoals of a given goal in parallel is called BREADTH-FIRST 

'■ 1 m n a " H , g, f " *- , a . M ._j.li 

SEARCH the process of finding a complete sequence of propositions (proof) for the first subgoal 

* „ . J jr J*. 

before working on others is called _DEPTH-FIRST SEARCH . 

H - + % 4 

1 1) The value of — SYNTHESIZED__ attnbute depends only on the values of the attri butes on that node’s 

* - *•’ ■ " i * -■ j 

children nodes' the value of INHERri eD attnbute depends on the attribute values of that node's 

+ * j ^ ^ Y 

parent node and those of its sibling nodes. 

■I i « « 

12) Ambiguity in grammars can be excluded by using 2 ways: REDEFINE JHE GRAMMAR 

■ -- ‘ "r ' . , - ^ , 1 + _ ■ x ' 

WITHOUT AMBIGUITY or PROVIDE NEEDED INFORMATION OUTSIDE BNF 

, t ■ ‘ y i + .- . ■ - ““ 

{ axiomatic* semantics, consequent, forward chaining, synthesized* se man tic functions, type checkings Perl, 
resolution, denotational, backward chaining, -T^va, C++, depth-first, LISP, token, sentence, sentential form, 
syntax, antecedent, inherited, predicate functions, unification, breadth-fimt, instantiation, Prolog, terminals, 
nonterminals, lexeme, operational, attribute grammar, interpreting languages, compiling languages, BNF, 
Horn clause, parse tree, Von Neumann bottleneck, static semantics, left recursion, EBNF, PHP } 


* 
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* iQUESTION TWO: , ... . 

a) Given the following Prolog clauses; 
what ( [] , (]) • 
what ( [A] , [ A, A] ) . 

what ( [A, B | C J , [B, A | DJ ) what(C,D). 


[11 pts] 

r - -+ . 


■■t h 


+ 


What will be printed by the Prolog interpreter in each of the following queries? 

?- what( [e,p,c,e,e] ,L) . 

L = [p, e, e, c, e, ej 

Q_ 

^ ?- what(.[b,a,2 f l],L) . 

^ " [^f b f 1/ 2] 

i 

^ ?- what (K,L) . 

K = [] 

L - [j ; 

n 

K = [_G294] 

L = [__G284 , _G284] ; 

K = [_G284 r _G287] 

L = [ G287, _G284] ; 

a 

b) Define a Prolog predicate rangeR(l , K, L) that creates a list containing all integers within a 
given range. It takes two integers I and K such that I >~ K and returns a list L containing all 
■ consecutive integers from I down to K. . 

ih ■* 

?■* rangeR (9 , 4 , L) . 

L = .[9,8,7, 6,5,4] 

Yes 

- . + 

?- rangeR(71,S7 # Y) , 

Y = [71, 70, 69, 68, 67] ' . 

Yes 

■ti r 
n 

a 

?- rangeR(l, 7,Lst) . 

Ho 

a 

% rangeR (I, K, L) L is the list of all integers in the , 
%$interval I..K 

% (integer, integer, integer_list) 
rangeR(K,K, [K] ) . 

rangeR ( I, K, [ I | L] ) I > K, II is I- 1, rangeR{Il, K,L) . 


■H 

- + 
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QUESTION THREE t-Cousider the following grammar and answer the questions. below: {12 ptsl 

m f. i ■“ 

<S> -> <;s> opl <G> | <G> 

<G> *> <Z> op2 <G> | <Z> 

<Z> <Z> op 3 <M> | <Z> op4 <Z> f <M> , ' ’ 1 1 

<M> X 1 y | (<S>} 

a) Which of the following strings have more than one parse tree? Mark the blank next to 

each string with either one only, or two or more. Draw the trees on the sheet back. 

String Mo, of parse trees 

!«' 

y op2 y op 2 y 2 

x opl y op4 x 1 . 

r u 

b) Convert the following BNF rules into equivalent ONE EBNF rule: . 

<const> *> <NonZero> <Digits> 

<Digits> -> <Digit> <Dlgits> | empty string 
<NonZero> l‘]2|3|4|5|6'|7|8|9 


<CONST> (1 1 2 1 3 [ 4 | 5 | 6 | 7 J 8 1 9) {<Digits> > . 


' K S { 

c) Consider the following grammar and construct the parse tree for the following assignment 
statement: A :*s B - (Y - {S / T|) 


<as> -> <id> := <ae> 

<ae> ^ <term>J < ae > + <tertn>| < 'ae > - <term> 
<term> <prim> I <term> * <prim> | <tertn> / ,<prim>. 
<prim> “¥ <id> f <num> j (<ae >) - 


<id> ■» A | B | 


* * -m 


<r 





<T- 




.-7 


A 



A z 

<ii> 

I 

A 


<as> 


> ') - , 

- \ * 

<ae> 

/ \ \ 

<ae> - 

/ 


<t> 

/ . 

<P> 

/ 


<i> 

I 

B 


■ ( 

/ 

<ae> 


/ 

<t> 

/ 

<P> 

! 

<i> 

I 

y 


<t> 

\ 

< P > 

/ 1 \ 

<ae> ) 

I \ 

<t> 

r 

! 

<P> 

/ I \ 

( <ae> ) 

I 

<t> 

/IN 

. <t> / 

I 

<P> 


r 


* ? 


c 



■? 


... t 


r 


■-•j 


L"' / 


c'Z 

1 

* <A 


■M 


i 

<i> 

I 

R 


<P> 

I 

<i> 

I 

T 


", 
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QUESTION FOUR: For each of the following questions^ choose the BEST answer, [12 pts] 

1 J The applications that have simple data structures and require large number of floating point 
computations belong to " domain, ■ * - 


a) Scientific 


b) Business 


c) Web 


■d)AI 


2 ) With an unambiguous grammar, how many, parse trees are there for any given string that is not 
in the language? - r 


a) zero 


b) exactly one 


c) one or more 


d) infinitely many 


3] ?- append (X,Y, [1,2,3]) . 
a) X = [J b) X = [1] 

Y = [1, 2, 3] Y = [2, 3] 


4] ?- Y=X+2, X=l. 
a) Y = 1+2 
X = 1 


b) Y - 3 
X = 1 


e) X *= [1, 2 ] 

Y = [3] 


c) error message 


d) ALL 


d) X - X+2 
X = 1 


5] ?- [1,2|X] = 11,2,3,4,5] . 
a) Y = 3+4+5 b) X = [3,4] 

■6) Perl is a language that is 

m ■ i 3 " “ 1 ■ 

.. 1 T - 

a) interpreted b) compiled 


c) X - [3,4,5] 


d} none - 


c) both a and b 


d) none 


-7) Demanding ail type checking to be performed increases 

a) readability : - b) reliability - c) writeability 


d) ALL 


8) ?- x=l, Y is X+2. 

a) Y = 1+2 
X = 1 

9) ?-Y is X+2, X=l. 

a) Y = 1+2 
X =* 1 


b) Y = 3 
X = 1 


c) error message 


d) Y = X+2 
X - 1 


b) Y = 3 

x = i 


vLO) We use EBNF to describe the 

1 . • ■- : . 

•i ■ ■ , “ p 

a) syntax b) semantics 


c) error message 

of programming languages. 

c) both syntax and semantics 


d) y = X+2 
X *» l 


d) none 


n i | 

^1)A category of languages that requires the programmer to specify what is to be done only is (i.e, 
there is tio need to specify howto do things |n detail). 

a) imperative b) procedural 


c) scripting 


12) The arm of the language designer is to improve the 

a) readability b) writability c) reliability 


. d) logic. 

of the language, 
d) ALL 


Question # 

1 

2 

3 

1 4 

5 

6 

r 7 

S 

9 

10 

11 

12 

r 

Answer 

A 

A 

D 

A 

C 

C 

B , 

B 

C 

A 

D i 

D 


■ ■ 
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